DFT study of the V(IV)/V(V) oxidation mechanism in the presence of N-hydroxyacetamide.
The oxidation mechanism of V(IV)/V(V) in the presence of N-hydroxyacetamide (acetohydroxamic acid, HL) in aqueous solution has been investigated using density functional theory (DFT) calculations aiming to contribute to the understanding of this process at a molecular level. The mechanism proposed involves formation of the *OH, *OOH, H2O2 radicals and complexes formed from the interaction of these species with VOL2 complex. The Gibbs free energy of each step of the mechanism has been evaluated. The solvation energy has been estimated by means of united atoms Hartree-Fock/polarizable continuum method (UAHF/PCM). The Gibbs free energy of the global reaction of the V(IV)/V(V) oxidation has been estimated and compared with the available experimental equilibrium constant. The difference between the calculated and experimental estimates for the reaction energy of the global equation is about 1.5 kcal mol(-1). The thermodynamic profile of the reaction mechanism has been provided and discussed in terms of the possible intermediates. The influence of the ligand and the reaction rate in terms of the steady-state approximation has been briefly discussed.